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Disease in Relation To Animal Husbandry By W. A. POOL, M.R.C.V.S. DURING the last century there have been enormous develooments in the characters of livestock. With improved capacity to grow and store foodstuffs, together with changes in the nature of the fodder grown, there has been a revolution in animal husbandry.
Improved breeds with characters particularly valuable to the community have been evolved. Stocking has become heavier, animals which mature much more quicKly than tneir ancestors have developed and their production has reached standards which are out of all proportion to what might be regarded as natural for living creatures. Animals have become machines with a standard of efficiency that even engineers might envy. In selecting animals for breeding the aim has been to produce particular characters, for example, special capacity for production, such as milk yield or carcase type; at the same time stamina and disease resistance have been neglected. Consequently, the environment and systems of husbandry have tended to produce a high disease hazard, which the animal has a limited capacity to withstand unless it is given the extensive protection of such measures as are available from veterinary science.
Infective disease of the chronic insidious endemic type, such as tuberculosis, has proved to be much more difficult to control than the acute plagues, even after its nature was understood.
The wastage from disease in this country is a source of great anxiety to all concerned and this has been evinced publicly by many representative bodies with a knowledge of the position-by the farmers themselves, the National Veterinary Medical Association, Government departments and, in a recent memorable debate, the House of Lords.
The extent of tuberculosis itn cattle in Great Br-itain.-There is a lack of adequate data concerning the incidence of tuberculosis in cattle in this countrv. The Cattle Diseases Committee of the Economic Advisory Council reported in 1934 that about 40% of the total dairy stock in Great Britain might be considered to be infected. The National Veterinary Medical Association in a recent report accepted an incidence of 40% as a reasonable working figure, stating that local incidence varies from 5%, to 90% and that 0 5% of cows yield infected milk. A figure of 7% to 10% is commonly accepted as the incidence of tubercle bacilli in churn milk and it is considered that practically all samples from large bulked milk containers are infected.
Infection in cattle due to tubercle bacilli of types other than bovine.-Infection of pigs with the avian type of tubercle bacillus is c mmon and this type can be passed to cattle from either infected poultry or pigs. Ti e lesions in cattle are of a verv restricted nature and do not cause clinical evidence of d sease.
The human type of tubercle bacillus can cause a very mild infection in cattle, in this case also without resulting in clinical evidence of disease. Such infection of cattle is considered important in Scandinavian c^ntr:cs.
The significance of infection in cattle with acid-fast bacteria other than the bovine type lies in the fact that the animals become sensitized to tuberculin; this results in an added complication in control measures based upon the removal of reactors to that test.
There is another probable cause of sensitization, hitherto of a rather mysterious nature; it is a condition in which there are skin lesions associated with abundant acid-fast bacteria. l'he organisms have not been cultivated and all attempts to set up infection wN'ith them have failed.
Tuberculosis in human beings due to infection from cattle.-G. S. Wilson (1942) and Roodhouse Gloyne (1944) have discussed in considerable detail the extent to which human beings acquire infection from cattle. In non-pulmonary tuberculosis the bovine type of bacillus has been found to be the cause in about half the cases of cervical DEc.-COMP. MED. 1 gland infection and lupus, one-third of the cases of scrofuloderma and one-quarter of the cases of meningeal, bone and joint, and genito-urinary infection.
When the type of bacillus responsible for pulmonary tuberculosis in human beings was ascertained the bovine type was found to be responsible in from 1% to 8% of cases.
Other infective diseases transmitted by milk to human beings.-G. S. Wilson (1942) emphasized that our knowledge of milk-borne diseases is very incomplete, and that the number of recorded cases of disease represents a gross underestimate of the real incidence. He considered that 400 to 500 cases of Brucella abortus infection occur annually in England and Wales, the great majority of these being milk-borne. It may be noted that a herd in Staffordshire was found in 1940 to be infected with Brucella melitensis and that two other herds had been found to be similarly infected. It is not expected, however, that this organism will gain a foothold in this country.
Scarlet fever and septic sore throat are not infrequently spread by milk, and epidemics are reported from many countries. The causal organism, Streptococcus pyogenes, can cause mastitis in the cow and it appears that an infected attendant can pass the organism to the cow's udder.
Alternatively, the milk can be infected directly by a milk handler. As the organism cannot develop in milk under normal trade conditions, direct infection by a milk handler only causes small outbreaks or sporadic cases, but milk from an infected udder can cause serious epidemics.
The organisms of diphtheria, enteric fever, dysentery and cholera can gain access to milk from infected sources. Milk is believed to play an important part in the causation of summer diarrhoea in infants.
Bact; typhi-mnurium, Bact. enteritidis and Bact. enteritidis var. dublin cause infection in cattle and in such circumstances the milk may be infected and give rise to epidemics in human beings. Staphylococcal mastitis of the cow leads to the development of the powerful and relatively heat-resistant toxin in the milk, with serious effects on those who consume it. The Government "White Paper" (1943) on Measures to Improve the Quality of the Nation's Milk Supply is an important landmark in the campaign to prevent milk-borne disease.
Farming anid Political Economy
The prosperity of farming is dependent upon political matters over which the industry has no control. It has been impossible for farmers to foresee what conditions would prevail for any considerable period in the future. There have been periods of unnatural prosperity, with rocketing prices in time of war, and periods of serious depression between the wars. Political considerations have dedided both the competition which has to be met in the sales of the farmers' products on account of importation from countries outside the British Isles, and also the conditions under which many of his essential supplies are imported.
In such circumstances, there has been little opportunity fcr the individual to depart from accepted practice and the conditions have not favoured the introduction of desirable changes to prevent disease.
The Marketinzg of Cattle
Systems of marketing cattle in the United Kingdom appear to have evolved which, while providing a certain convenience to the vendor and purchaser, do not give sufficient opportunity for the latter to be reasonably certain that he will obtain a healthy animal. This is rather strange because good health is the first character the buyer expects in his purchase. The buyer relies upon his judgment which is based chiefly on cursory observation of certain external characters: this is of course useless for the detection of disease, except in the case of certain of the more obvious conditions.
Self-contained and "Flying" Herds
For disease control the self-contained herd is in the strongest position. At the other extreme, the "flying herd" is obviously a bad risk with regard to disease. The modern development of the milk industry has led to the adoption of the "flying herd" system on a very large scale. Commercial dairy herds have to maintain a steady output of milk and so cows in milk yield have to be maintained. New purchases have to be made at relatively short notice to replace cows which cease to yield milk. The system of marketing does not provide a good supply of really healthy calving cows of suitable types. Purchases tend to be made blindly; disease is introduced, or perpetuated, and this makes further purchases necessary. In this way the industry is producing its own problems instead of solving them.
It is known that "flying herds" have a high rate of tuberculosis and that they are the mIn)st difficult herds to deal with when eradicating the disease. The Designt of Farm Accommodatiotn Farm buildings are often old arnd difficult to improve and this requires attention. Savage (1929) in his book, "The Prevention of Human Tuberculosis of Bovine Origin", was very critical of the hygiene of cowsheds. He said: "Many of the existing cowsheds .seem to be constructed and used as if their object was to spread infection as easilv as possible." Another quotation from his book is worth recording: "The elaborate evidence as to droplet and cross-infection in dormitories might as well have never been acquired -for all the influence it has so far exerted upon cowshed construction." Although this was written sixteen years ago it would be difficult to suggest that it does not apply to farms to-day. Observations made in hospitals during the war on the spread of infection by bedclothes and floor dust have considerable bearing on conditions in houses used for animals.
When planning farm buildings insufficient attention has usually been given to isolation arrangements.
The fact that animals feed off the ground, on which they defoecate and micturate, is of course a key problem which has to be studied in the development of successful animal husbandry. The great advantages which accrue to husbandry from these very habits have been fully utilized; they are natural habits and become problems only when domestication requires a concentration of animals. The problem is the old one of "overcrowding".
Water Supply on1 Farms
The provision cf a suitable supply of pure water is commonly a great difficulty both inside buildings and at pasture. Deficiency in the supply of water available on farms causes serious breakdown of essential hygienic standards. Cleansing is impossible and disease fac.ors are given undue opportunities to operate. A Government "White Paper" on water supplies was issued in 1943 and if the plans there described become operative a great advance will have been made, but it is doubtful if farms will get all the service that is required.
Drainage in farm buildinzgs..-Like water supply, the provision of adequate drainage for farm buildings is important and is often insufficient. The Pasteurization of Milk Little need be said beyond assuming that at last there is no serious opposition to its adoption for all milk except that produced hygienically from herds free at least from tuberculosis, brucellosis, mastitis and any other contagious disease, provided that the pasteurization is properly achieved.
It is understood that a pasteurization policy involves adequate measures for the provision of milk from animals that are not infected with the preventable diseases, so a pasteurization policy shouild not be allowed to hinder the abolition of disease from our herds.
THE CONTROL OF TUBERCULOSIS IN CATTLE
The control of tuberculosis by immunization.-The extent to which large-scale immunization can be used as a serviceable measure for the control of tuberculosis is still unknown. BCG vaccine appears to be at least of some value in suitable conditions for preventing serious clinical manifestations of infection. If further tests of this or any other method of immunization yield evidence that a really useful immunity can be conferred on cattle, such a vaccine could be employed in certain circumstances as part of a control campaign.
The chem7Zotherapy of tuiberctulosis in cattle. At a time when specific chemotherapy -of bacterial infection is under such intensive study and yielding such spectacular results, it might be suggested that there is justification for delay in commencing eradication by other means, in the hope that some important discovery will revolutionize the position with regard to tuberculosis in cattle. Whatever might be the chance of finding a successful curative agent, it is certain that proof of its efficiency could be provided only after extensive trial, first on laboratory animals and later on cattle. Its cost would have to be low and its administration economical, if 'it were to be of value for the control of such a widespread disease Whatever the future mav hold in this respect, control by the elimination of infection, using the powers now available to science, should be the aim at the present time.
Meat inzspectionz in relation to the control of tubercutlosis in cattle.-In the application of ant control plan it would be necessarv that important sources of information con-Proceedings of the Roytl iSociety of Medtctne cerning the extent and incidence of the disease should be studied. The carcases of cattle slaughtered for any purpose provide a master-key to the study of the question, It would therefore be specially valuable if there were close collaboration between the departments responsible for meat inspection and for knackeries and other means of disposal of diseased animals. Where necessary the disease could then easilv be traced back to the farms of origin, and so provide an invaluable check on the efficiencv of the control measures.
It may be added that in the eradication campaign so successfully carried out in the United States of America the Federal Department of Agriculture had this source of information at its command.
Disinfection.-In a tuberculosis eradication campaign disinfection is a most important item. To obtain the best results the use of suitably equipped teams is valuable. In the United States special lorries provided with a petrol-driven pump are used. After the routine cleansing and removal of litter the disinfecting team deals systematically with the building, using a suitable disinfectant applied hot and sprayed under pressure.
Instruction of farmers anzd their employees on matters concerning disease control.-Those responsible for the care of livestock, including the owner, the man in charge of the herd and the cowman, must understand the conditions which lead to infection and those which control it; how the germ of the disease operates in the body of its host and outside it, and the extent to which an apparently healthy animal can itself develop severe disease, or infect another animal.
In herd management there must be continuity in any system that is practise(d and this involves the need to ensure that there is no alteration of special routine when one attendant replaces another, such as when duties are changed around while members of the staff are off duty or on holiday. This is often, of course, a matter of extreme difficulty and there is, therefore, all the more need for an inflexible system in order to avoid breakdown.
In spite of the amount of semi-scientific literature that is produced there is a dearth of suitable books and booklets for the layman explaining the manner in which disease can spread and how those responsible for the animals should do their work in order to eliminate this risk. Something roughly comparable to the course of instruction in the first-aid books of the Red Cross and St. John Ambulance Societies is needed, except that it would not deal with first-aid. It should be devised specially for persons with an elementary school education and deal with the hygiene of the farm.
To be effective such instruction should be given so that it is really convincing and is understood; it should therefore be arranged in a manner which is suitable for the mentality of those concerned. There is probably a case for teaching some of the matters concerning disease control in rural schools. Suitable leaflets, handbills and slogans used discriminately would be most useful. Lectures should be given on a wide scale. Suitable instructional films would be of particular value, with arrangements for their exhibition at small gatherings, so that they might be seen repeatedly by most of those concerned.
Complete eradication.-In the United States of America spectacular success has been achieved in a nation-wide eradication campaign and within a quarter of a century the incidence of reactors has been reduced to less than 0 5°% in every one of the 48 States.
In Canada great success has also been achieved.
In Norway the disease hardly exists in cattle and there was little in Finland when war broke out. Other Scandinavian countries have large numbers of herds free from the disease. In most other countries where tuberculosis is a serious problem the results of control measures have been poor or mediocre, but in some there are large numbers of herds free from the disease as a result of such measures, though with few exceptions the herds are scattered. In many European countries there has been a serious overestimate for many years of the extent to which tuberculosis can be controlled by the detection by clinical methods of cases of the "open" type and the elimination of such animals from the herds. During the decade prior to the recent war there was a striking change in many countries towards reliance primarily on the tuberculin test. As soon as it was made worth while in various countries for the farmer to rid his herd of the disease, under schemes providing financial assistance to replace reactors and an increase in the price paid for milk from clean herds, good results began to be reported.
It is now quite clear that nothing short of the regular application of the tuberculin test and the elimination of reactors, together with regular veterinary inspection to detect clinically affected animals, will achieve success, and that considerable financial assistance must be given for the replacement of animals that are condemned, together with an Section of Comparative Medicine 81 enhanced price for milk from herds that are free from the disease. Unless there was a considerable difference between the value of the sales from such herds and those still infected there would not be sufficient inducement for the farmer to co-operate willingly. Furthermore to grant such a subsidy would be the fair way to spread the cost of an eradication campaign over the conmmunity which would benefit from it.
In the earlier stages of an eradication policy an "Areas Plan" must be used. This is probably universally accepted. In the areas first chosen there should be a good proportion of herds free from the disease, or only lightly affected. The types of cattle--farming practised would influence the choice of areas and the localities selected should have natural boundaries. In such areas all cattle would require to come under control. As the disease was eliminated the areas would be enlarged until ultimately adjacent areas would join, thus making an extensive "clean" area. New areas would gradually be declared until they all joined.
At the same time it would be advantageous if voluntary eradication were undertaken, with full help from the Government, including financial assistance, in parts of the country outside the declared areas. This would tend to increase the supply of "clean" animals for herds under eradication, besides enlarging the number of centres from which the best form of propaganda, actual example, would issue. In this way, too, fresh localities would automatically become ripe for declaration as new areas.
For the eradication of tuberculosis from cattle it is axiomatic that the animals should be shielded from infection from other species of animals including birds.
Animals in a latent stage of tuberculosis can of course often be used with a good deal of success. Indeed, if the fact that the infection was present were known and suitable precautions were taken, there would not be a great deal of objection to utilizing a good many animals in this category in certain types of herds until they could be disposed of economicallv and with safety to the communitv, provided that adequate precautions were taken to render their products harmless to human beings. Thus reactors free from clinical signs of infection could be moved from herds in the declared area to herds elsewhere and be utilized in this manner, so long as the herd in which they were placed was known to have a large proportion of reactors. The case for eradicating tuberculosis in cattle rests chiefly upon economic considerations. The disease is responsible for great wastage. It considerably shortens the productive life of the animal, diminishes the return obtained for the food consumed, the replacements needed on account of tuberculosis cause additional expense, and labour is wasted. Tuberculous animal food products have to be condemned as unfit for consumption.
Apart from finance, the difficulty in undertaking eradication in this country arises from two main factors, a shortage of healthy cattle to replace infected animals and a shortage of veterinary surgeons to undertake the work.
There is no short cut for the supply of healthy animals to replace those to be eliminated under an eradication scheme, though much could be done to improve the position in the future. When an efficient eradication policy has been in operation for a certain time, a stage will be reached when so many herds are free from infection that a supply of tuberculosis-free cattle will be available. It is possible that a large number of tuberculosis-free animals could be obtained from the other side of the Atlantic.
The shortage of veterinary surgeons is to be regretted and it is to be hoped that plans at present under discussion will provide them before long. There has perhaps been some undue caution in the calculations of the number of veterinary surgeons required in the future. Tuberculosis is only one of the diseases to be eradicated from our livestock. Brucella infection will probably have to be similarly dealt with one day. Future research may be expected to provide means for dealing effectively with certain other diseases which are intractable at present, and there again, for a time, additional veterinary staff will be required. It would be quite safe to make provision for a period of expansion of not less than fifty years, and in these circumstances there need be little hesitation about launching adequate educational schemes for to-day.
ENQUIRY INTO MEANS FOR THE CONTROL OF TUBERCULOSIS IN CATTLE
While much has been said about what could be done, there has not been sufficient general investigation of the situation as a whole. Action to overcome one part of a general problem may increase difficulties in other respects.
Tuberculosis is an example of a disease, for which a far greater and more concerted effort is required than has hitherto been envisaged. The problem involves finance, medical and veterinary science, engineering, public services such as power and water, trade-both national and international-systems of husbandry, economics, industry and man-power. There is a need for a detailed integrated report, representing all the interests concerned, on the requirements for the eradication of the disease.
Tuberculosis stands out as the major preventable animal disease in this country. Other diseases which now ravage our animals also require energetic attack at the earliest possible moment. One of the greatest contributions of a tuberculosis eradication scheme would be the stimulus and actual aid it would provide for the control of certain other diseases.
CONCLUSIONS
In this country, in spite of all that has been done, the quite extensive legislation of the last thirty years, the pioneer work done by the veterinary officers of the Ministry of Agriculture and Local Government Authorities, by the other scientists and by agriculturists, the present position with regard to tuberculosis control might be described as "the end of the beginning". Even so a very great deal has been accomplished. The scientific work to provide the essential knowledge has been done. A great wall of opposition has been broken down. The leaders of agricultural interests are clamouring for action. The veterinary service is organized, but at the present time it is numerically insufficient to undertake even the next stage which the Government is anxious to put into effect. Many more veterinary graduates are urgently required.
All milk except that from herds free from tuberculosis and the other important infective diseases should be pasteurized, and there appears to be little objection to the pasteurization of all milk.
An intensive educational programme, covering the requirements of both the workers in the cattle industry and the consumers of their products, should be uindertaken. A suitable manual is required for the instruction of animal attendants.
Much could probably be done within the cattle industry to assist this control work. The marketing of cattle is not well organized with regard to the opportunity for the purchaser to select healthy animals. In existing circumstances it is diffictult to control disease in the "Flying Herd".
Agriculture requires a long period of steady prosperity. Farm accommodation is often inadequate. Water supplies must be improved.
An "area" system for the eradication of tuberculosis should be started as soon as possible.
An inquiry into means of controlling tuberculosis and a detailed report embodying all the interests concerned in the problem are required.
The methods used in the eradication of tuberculosis will have a great influence in due course on action to be taken for the control of other infective diseases of farm animals.
